environment. The main purpose of this study is to investigate the variation of dynamic shape factor of soot aerosols with known aerodynamic diameter (400 nm) at different pollution condition. The initial morphology of very freshly generated soot particles produced in the laboratory is informative for this study. In the next research, we would like to check the variability of freshly emitted soot particle in different control experiments (i.e. at different relative humidity condition).
3. The logical errors and inaccuracies I am referring to in the Introduction and Methods are egregious and do not seem to be due to English mistakes. Examples of the logical errors are (i) incorrectly defining "BC" and "rBC" in the Introduction, when these materials are the focus of this study!, (ii) using the wrong refractive index for PSL, a standard calibration material, (iii) including several inaccurate statements in the description of the SP2, the instrument on which this study relies. These are not grammatical shortcomings but are simply collections of invalid statements. Results from key studies (cited below) have been ignored. The studies which are cited are at times misinterpreted or are only cited in support of a single statement instead of influencing the authors' overall data interpretation (see the Liu et al. 2017 study discussed below). Reply: i), As well known, BC has been used for years as a catch-all term to describe a variety of types of carbonaceous particles (Daniel A. Lack et al., 2014) , which have many different physical, optical, and chemical properties.
BC is defined as the carbonaceous component of particulate matter that absorbs all wavelengths of solar radiation . Bond et al. (2013) provided a refined definition as "a distinct type of carbonaceous material that is formed primarily in flames, is directly emitted to the atmosphere, and has a unique combination of physical properties."
The carbon mass derived from laser induced incandescence (LII) is referred to as refractory black carbon (rBC) since it is derived by measuring the thermal emission of the carbon component of the particle that absorbs the laser energy (Daniel A. Lack et al., 2014) . Given the inconsistencies in the aerosol literature regarding terminology, e.g., BC, soot, light-absorbing carbon, we adopted the nomenclature advocated by and widely used by the SP2 community that the Single Particle Soot Photometer measures refractory black carbon (rBC) defined operationally by its incandescence temperature (Sedlacek et al., 2012) .
To avoid misunderstanding, we would like to modify the expression in line 65 -69 to "… black carbon refers to the carbonaceous component of particulate matter that absorbs all wavelengths of solar radiation. a number of commercial instruments (i.e. aethalometer, multi-angle absorption photometer) derived a mass concentration of BC using a mass absorption coefficient. Another definition, refractory black carbon (rBC) is quantified by a single particle soot photometer on the basis of …." our interpretation is clear and straightforward. It states that " in page 1: … black-carbon particles with a ratio greater than 3, which is typical of biomass-burning emissions, are best described assuming optical lensing leading to an absorption enhancement; In page 3: … For M R > 3, we find the measured scattering cross-section is best reproduced by the core-shell model. …" Specific comments: 1. The "shell-core ratio", S/C, the authors introduce brings confusion and no insight to the measurements. The authors define S/C as particle volume-equivalent OR mobility diameter (from the AAC-DMA) divided by mass-equivalent diameter of BC (from the SP2). First of all, this is not physically a shell-core ratio even if BC was core-shell in morphology, because even after restructuring by coatings this S/C will not be equal to 1; a compact BC aggregate is larger than a sphere. Reply: First of all, S/C ratio is a widely accepted definition in SP2 community to describe the coating thickness of rBC-containing particles, and it was adopted by a number of studies 2007) introduced a Two-elemental APD in SP2 and leadingedge fitting method to estimate the "original" size of rBC-containing particles (it is termed as shell diameter). Note that, both shell diameter (D p ) and core diameter (D c ) are quantities determined by optical signals. Of course, shell diameter could also be directly selected by a DMA (Zhang et al., 2008). In general, S/C ratio is an objective indicator, and a larger S/C ratio means that rBC core is thickly coated by hosting matters. In this study, shell diameter was determined by a DMA, and volume-equivalent diameter was also calculated to support our conclusion ( Figure 6 ). we reported that S/C ratio of rBC-containing particles (with aerodynamic diameter of 400 nm) was 2.7 +/-0.3. DeCarlo et al., (2004) demonstrated the volume equivalent diameter is equal to the mass equivalent diameter for fresh BC aggregates, thus a fresh BC has a S/C ratio of ~1. also reported that E sca (the ratio of a particle's measured scattering cross-section divided by that of its uncoated core predicted by Mie theory) was close to 1 for the least chemically aged particles, supporting our viewpoint. 2. Second, only thickly coated BC is core-shell in morphology, so this S/C cannot be used to interpret atmospheric measurements of varying coatings. Reply: It was well acknowledged that atmospheric processes (i.e. coagulation and condensation) evidently lead to increase in coating thickness of rBC core. The more thickly rBC core was coated, the larger S/C ratio would be. Our study reported that S/C ratio of rBC-containing particles (with aerodynamic diameter of 400 nm) was 2.7 +/-0.3, as shown in Figure 6 . It emphasized that higher fraction of rBC aggregation would lead to more irregular shape (larger χ value) of rBC-containing particles.
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3. Third, a S/C of 1 does not mean that "a shell-core [optical] model could be reasonable to estimate the light enhancement effect" as stated in the abstract. This is simply wrong. There is just no physical connection between the S/C parameters and optical properties (it is possible, but absolutely not necessary). A very simple demonstration of the uselessness of this S/C is that fresh black carbon particles (no coating and no shell) will have an S/C > 1 in all cases, and even 3 for larger particles, since the shape factor χ of fresh soot is up to 3 (Sorensen, 2011). When connecting various physical parameters (mobility, mass, morphology) to predict other parameters (optical properties) it is essential to have robust constraints on the connection. Otherwise, the results are uninterpretable and only spread confusion. This is the fundamental problem here. Reply:
The reviewer misunderstood our statement in the abstract, and the comment is confusing and misleading. What we expressed is "During heavy pollution episodes, the value (Not S/C ratio) of the particles was approximately 1.0, indicating that the majority of particles tended to be spherical, and a shell-core model could be reasonable to estimate the light enhancement effect." Dynamic shape factor ( ) is defined as the ratio of the actual drag on the particle to the drag on a volume-equivalent sphere. It is always larger than 1.0 for particles in irregular shape theoretically (Seinfeld and Pandis, Book, ISBN: 978-1-118-94740-1). It can be used to represent the morphology of BC-containing particle. The S/C ratio referred to the coating thickness of rBC-containing particles. value of normally decreased as S/C ratio increased. We hope that the reviewer can clarify the and S/C as well as the rBC core and rBCcontaining particle. It should be emphasized that, it is impossible that fresh rBC particles has a S/C ratio larger than 3 since the volume of fresh rBC was independent with the morphology, and only the aerosols with aerodynamic diameter of 400 nm were investigated on the basis of the tandem system. As one of conclusion of this study is that thickly coated particles (high S/C ratio > 2) might not always present as spherical structure which make the core-shell Mie model overestimated its absorption enhancement.
aerosols with aerodynamic diameter of 400 nm in the atmosphere. The particles were mostly coated with large fraction of water-soluble compounds (such as sulfate, nitrate) and organics matter. Therefore, the multiple-charge problem did not influence our conclusion.
17. Figure SF2 shows a failed fit. The smaller peak has not been fitted. So it is not a multiple Gaussian fit. Reply: Multiple Gaussian fit is well performed. The peak on the left is too small to be just covered by circles markers by negligence. We will revise the figure.
18. Figure SF4 : It is incorrect to keep adding multiple Gaussian curves until the residual is zero! The shape here is a Lorentzian. Use a function which describes the data. The current analysis is clearly overfitted. Reply:
In the field of atmospheric aerosol, Gaussian and lognormal fit are usually used to describe the distribution of particles in the atmosphere. In the study, what we demonstrate in SF.4 is that Δt value was constant at ~2.6 µs with a relatively larger variability during the observation period.
Fitting method make no difference. If the reviewer minds, we could revise the figure.
19. Figure 3 : AMS does not measure water-soluble but non-refractory PM. The caption also fails to describe half of the points/symbols in the plot. A simple proofread was required here. Reply:
The compounds such as sulfate and nitrate, obtained from AMS measurement, are watersoluble in PM 1 . We will add more description in the caption of Figure 3 .
20. Figure 4 : The authors need to perform laboratory experiments in order to understand the Dmev distributions they are measuring, as noted above.
Reply: Figure 4 clearly shows the normalized number size distribution of rBC-containing particles with aerodynamic diameter of 400 nm. Laboratory experiment is not necessary.
